Abstract This study investigated pregnant opioid-dependent women undergoing maintenance therapy, applying a multidisciplinary, case-management approach at the Addiction Clinic of the Medical University of Vienna, Austria. It aimed at characterizing the patients' basic demographic and clinical parameters and evaluating their overall quality of life (QoL) prepartum and postpartum. Three hundred ninety women were treated between 1994 and 2009 with buprenorphine (n = 77), methadone (n = 184), or slow-release oral morphine (SROM) (n = 129) on an outpatient basis throughout their pregnancy and postpartum period. All patients were subject to standardized prepartum and postpartum medical and psychiatric assessments, including QoL assessments using a German adaptation of the Lancashire QoL Profile (Berliner Lebensqualitaetsprofil), and regular supervised urine toxicologies. No medication group differences were revealed regarding basic demographic or clinical data. Mean maintenance doses (SD) at time of delivery were as follows: 64 mg (36 mg) methadone, 10 mg (6 mg) buprenorphine, 455 mg (207 mg) SROM. However, buprenorphine-medicated women showed significantly less concomitant benzodiazepine consumption than methadone-or SROM-maintained women (p = 0.005), and significantly less concomitant opioid consumption than methadone-maintained women (p = 0.033) during the last trimester. Overall QoL was good prepartum and postpartum in all measured domains except "finances" and "prospect of staying in the same housing situation," and no differences were observed in QoL among the three medication groups (p = 0.177). QoL improved significantly after delivery in most of the domains (p < 0.001). Although opioid-dependent pregnant women face high-risk pregnancies and show variability in addiction severity, they report good QoL independent of the medication administered. These results show that individually tailored treatment interventions are effective for this patient population and suggest a QoL improvement after delivery.
Introduction
Substance use disorders have undergone a paradigmatic shift in the scientific and clinical community and have increasingly been considered chronic conditions (e.g., as reflected in DSM-V, APA 2013). Along with this shift and the growing demand and subsequent importance of taking into account patients' views in health care evaluation (Armstrong and Caldwell 2004) , the concept of quality of life (QoL) has received more attention, further development, and increasingly broader application.
Currently, two QoL approaches are prevailing in medical research, targeting either an individual's perception of his/her health and associated functioning and well-being (health-related quality of life, HRQoL), or a more comprehensive, multi-dimensional overall subjective satisfaction with life, simply referred to as "quality of life" (see also Laudet 2011) . The WHO (1998) endorses the latter, much broader concept, defining QoL as an "individuals' perceptions of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns " (p. 3) . This definition stresses the subjective evaluation of QoL, which is embedded in a sociocultural context that seems to be crucial in the perception of health, illness, and recovery, particularly in psychiatrically ill patients. Moreover, psychiatric patients are frequently disadvantaged, having fewer or worse resources to cope with their everyday life, e.g., fewer social and cognitive skills, environmental assets, family support, and money; hence, a more comprehensive assessment covering different specific life domains seems more appropriate for psychiatric patients (Katschnig 2006) .
Addiction research has made efforts to increasingly incorporate and address QoL, with a greater focus on HRQoL (Laudet 2011 ) and legal substance use disorders (e.g., alcohol) rather than targeting overall QoL and illegal substance use disorders (e.g., heroin). Systematic QoL assessment in patients with illegal substance use disorders is still scarce, and thus, data on specific subgroups with special needs is widely lacking. Among patients with substance use disorders, pregnant women have been identified as a subpopulation with special needs, and clinicians and researchers agree that a multi-disciplinary comprehensive treatment approach seems most appropriate in addressing those needs. Specifically, interventions for pregnant opioid-dependent women and their newborns have been studied, so medical as well as psychosocial treatment recommendations have been developed and elaborated for mothers and children (e.g., Jones 2013; Shainker et al. 2012; Unger et al. 2012; Osborn et al. 2010 ). However, little is known about the overall QoL of this special patient group. We only found two studies investigating comprehensive QoL in pregnant opioid-dependent women. One study was conducted by Fischer et al. (2000) who evaluated quality of life in a sample of 43 opioid-dependent patients in Austria postpartum; the second analysis was published by Daley et al. (2005) who created a QoL index (for economic comparison purposes) out of Addiction Severity Index (McLellan et al. 1980) ratings from 439 pregnant substancedependent women in the USA, who underwent different treatment modalities (these women could be dependent on different drugs, so they were not necessarily opioid-dependent). Hence, to our knowledge, no study has been published to date that reports comprehensive QoL data during pregnancy and the postpartum period in opioid-dependent women, taking into account different time points and medications.
In the frame of a project evaluating the treatment outcome of pregnant opioid-dependent women undergoing opioid maintenance therapy in a multi-disciplinary setting at the Medical University of Vienna, Austria, QoL data had been collected routinely at treatment initiation and postpartum. This study is the first to analyze comprehensive QoL in opioiddependent women maintained on buprenorphine, methadone, or slow-release oral morphine (SROM), taking into account two critical time points, i.e., treatment initiation during pregnancy and end of treatment postpartum, allowing an evaluation of the patients' satisfaction with different treatment conditions. Moreover, characteristics of pregnant opioid-dependent women in Vienna, Austria, are depicted in order to obtain a complete picture of the "field population" in this area.
Materials and methods
A multi-disciplinary, comprehensive treatment model applying standardized interventions for opioid-dependent pregnant women was established in November 1994 at the Addiction Clinic at the Medical University of Vienna, Austria. In 2008, a project aimed at evaluating the treatment approach was initiated, including systematic compilation and analysis of all data collected until January 2009.
Since no specific interventions for study purposes were undertaken, the basic treatment procedures are described below.
Upon treatment initiation (through voluntary engagement or referral by obstetricians, addiction clinics, or general practitioners), the women were informed about treatment interventions at the Addiction Clinic as well as about the intended purpose, risks, and (side) effects of opioid maintenance treatment during pregnancy. If the women opted for (outpatient) treatment at the Addiction Clinic, they signed a contract explaining all treatment modalities and expectations. All patients declared that they would adhere to the contract until the end of treatment in the postpartum phase.
The treatment team consisted of medical doctors, psychologists, nurses, and social workers who closely collaborated with the Department of Obstetrics and Gynecology (Ob/Gyn), and the Departments of Pediatrics and Adolescent Medicine at the Medical University of Vienna, other hospitals in Vienna treating neonates with prenatal opioid exposure, and other relevant institutions (e.g., child welfare services and criminal justice system). Assessments and interventions followed standard operating procedures (SOPs), although treatment decisions such as choice and daily dose of maintenance medication (methadone, buprenorphine (Subutex®), or SROM (Substitol® retard/Compensan® retard)) and frequency of visits (weekly up to daily, on average 2-3 times a week) were individualized and determined by the patient and the treating physician together, based on the patient's preferences, previous treatment experiences, current addiction stability, and life circumstances. Thus, a case-management approach was applied using standardized methods. Women were in treatment for 21 weeks on average (including a 2-6-week postpartum period when they were referred to other treatment institutions or continued their pre-pregnancy treatment) and underwent the following assessments: (Priebe et al. 1995) , which is a German adaptation of the Lancashire Quality of Life Profile (Oliver 1991 (Oliver /1992 . It assesses an individual's satisfaction with eight domains of life (general life satisfaction; satisfaction with employment/ education, leisure time, financial status, housing, legal status and safety, family, friends and acquaintances, and health) on a seven-point scale (1=could not be worse, 7= could not be better). This questionnaire was administered prepartum (at treatment initiation) and within 6 weeks after delivery in order to assess overall life satisfaction and changes over the course of the treatment period.
The study sample consisted of all opioid-dependent women (DSM-IV 304.0, APA 1994) who underwent opioid maintenance therapy during pregnancy and the postpartum period at the Addiction Clinic between November 1994 and January 2009 (time of treatment initiation). Patients had to be at least 18 years old, have a single-fetus pregnancy, and take their prescribed opioid medication at time of delivery to be included in this complete case analysis. Patients who had an abortion, a miscarriage, a multiple-fetus pregnancy, or decided to complete their treatment at another clinic/hospital (including the delivery and postpartum phase) were excluded because insufficient data were available to evaluate their treatment outcome. Thus, the final sample for analysis consisted of 390 cases (out of 478 cases in total). Of the 478 women who attended the Addiction Clinic at some point during their pregnancy, there were 416 live births (2 of these women had twin pregnancies, and 24 were not taking any opioid medication at time of delivery, i.e., did not follow the treatment regimen and therefore also were not included in our analysis), 15 miscarriages, 12 abortions, and 4 stillbirths. Thirty-one women could not be tracked after they refused or stopped treatment at the Addiction Clinic; thus, 390 mother-infant pairs could be included in our analysis.
The main outcome measures were the QoL scores prepartum and postpartum, i.e., at treatment initiation (around week 20-25 of their pregnancy) and at the end of treatment (2-6 weeks after delivery).
Statistical analyses
Statistical analysis was conducted by using SPSS for Windows (version 16 and 17), assuming interval-scale level, and applying two-tailed testing, as well as a level of significance of α = 0.05.
Demographic and clinical characteristics were depicted using descriptive statistical methods (frequencies, means, standard deviations, and ranges); for inter-group comparisons of characteristics, ANOVAs were applied for continuous variables and crosstabs with chi-squared tests/Fisher's exact tests for categorical data. Homogeneity of variances was tested with Levene tests; in case of heterogeneous variances, the Welch method was used.
t -Tests for paired samples were applied for comparing maternal QoL scores prepartum versus postpartum in the whole sample.
A mixed model ANOVA with within-subject factors (time point/item) and a between-subject factor (medication group) was used to test for prepartum-postpartum maternal QoL differences in the three opioid medication groups (buprenorphine, methadone, SROM).
Ethical standards
The study was approved by the IRB of the Medical University of Vienna (IRB number 514/2008) and was conducted in accordance with the Declaration of Helsinki (WMA 1964 (WMA -2008 and its later amendments.
The women were asked to give informed consent to have their data, which would be collected within the context of their treatment at the Medical University of Vienna, anonymously analyzed and used for publication.
Results

General demographic and clinical characteristics
The final sample consisted of 390 women, whereof 265 (67.9 %) indicated at time of treatment initiation (at the Addiction Clinic) that they were in current opioid maintenance therapy (n=111 women (28.5 %) were maintained on methadone (mean dose=57 mg, SD=34 mg), n=52 (13.3 %) on buprenorphine (mean dose=8 mg, SD=5 mg), n=102 (26.2 %) on slow-release oral morphine (SROM) (mean dose=411 mg, SD=213 mg), and n=125 women (32.1 %) did not report being currently in treatment and were acquiring their opioids by other means, e.g., illegally).
At time of delivery, 184 women (47.2 %) were maintained on methadone (mean dose at time of delivery=64 mg, SD= 36 mg), 77 (19.7 %) on buprenorphine (mean dose=10 mg, SD=6 mg), and 129 (33.1 %) on SROM (mean dose=455 mg, SD=207 mg). Figure 1 shows self-reported opioid medication use at treatment entry (around 20th week of pregnancy) and following assignment to methadone, buprenorphine, or SROM (please note that all participants included in this (complete case) analysis followed the prescribed regimen; i.e., they were maintained on the medication they had been prescribed throughout the last trimester of pregnancy, including delivery).
The women were on average 25.5 years of age at the time of delivery, 337 (86.4 %) were Austrian, 204 (52.3 %) had completed only compulsory education, and 218 (55.9 %) were living with a partner. They were pregnant on average the second time and were smoking approximately 14.6 cigarettes per day (range=0-80 cigarettes per day; only 18 (4.6 %) were non-smokers) in the prepartum phase; the average selfreported nicotine consumption postpartum was 13.25 cigarettes per day (range 0-60 cigarettes per day; 17 women were non-smokers). Two hundred thirty-one women (59.2 %) were hepatitis C antibody positive, and 23 (5.9 %) were prescribed an antidepressant drug, 12 (3.1 %) a benzodiazepine, and 7 (1.8 %) another psychotropic drug. Two hundred eighty-seven women (73.6 %) could take their newborn home after discharge from hospital; 40 (10.3 %) of the children went to foster parents, 5 (1.3 %) were adopted, and in 58 (15 % of the) cases, child care decisions were pending or data could not be retrieved at the time of assessment shortly after delivery. Table 1 gives an overview of maternal demographic and clinical characteristics in each patient group.
Regarding general demographic and clinical characteristics, no significant medication inter-group differences were revealed. Therefore, no variable had to be used as a covariate for further analyses.
Concomitant consumption of opioids, benzodiazepines, and cocaine Concomitant consumption of opioids, benzodiazepines, and cocaine during the last trimester of pregnancy was tested with regular supervised urine toxicologies (at least once a week). If a woman tested positive at least once during the third trimester, she was included in the category for concomitant consumption. Alcohol consumption was verified with regular breathalyzer tests in women with a history of alcohol use disorders, self-reported alcohol consumption, or if deemed necessary by any staff member involved in treatment. Two women in the methadone group had low alcohol consumption during the last trimester; no alcohol consumption was confirmed for women in the buprenorphine and SROM groups. Table 2 shows concomitant consumption rates during the last trimester of pregnancy (concomitant opioid consumption cannot be reported for the SROM group since it is indistinguishable from the opioid medication in the urine toxicology).
Concomitant consumption of benzodiazepines was significantly lower in the buprenorphine-medicated group compared to the women receiving methadone or SROM. Cocaine consumption seemed to be highest in the SROM group, followed by the methadone group, and lowest in the buprenorphine group, although the inter-group differences were not statistically significant. However, significantly more women maintained on methadone showed concomitant consumption of opioids in the third trimester of pregnancy than women in the buprenorphine group. Table 3 depicts prepartum and postpartum BeLP-QoL scores for the whole sample.
Quality of life
All patients had mean satisfaction scores around 5, indicating satisfaction in the respective domain. Only the items "finances" and "prospect of staying in that living situation" had lower mean scores, indicating poorer satisfaction in these domains (see also Fig. 2) .
Satisfaction between the prepartum and postpartum assessments improved significantly with regard to life in general, finances, living situation, relationships with children and other family members, number of friends, health in general, and mental health.
A mixed model ANOVA for testing medication group differences over the BeLP-QoL items and both time points (prepartum/postpartum assessment) yielded significant results for the inter-item comparison, inter-time point (prepartum versus postpartum) comparison, and a significant result for the item-time point interaction; however, neither the intermedication group differences nor the item-medication group interaction were significant. In addition, neither the time point-medication group interaction nor the item-time pointmedication group interaction were significant (see Table 4 ). Thus, prepartum and postpartum QoL profiles differed significantly regarding time point and on the item level, but they did not differ among the three medication groups.
The following two figures show the prepartum (Fig. 2) and postpartum (Fig. 3) quality of life profiles according to the maternal opioid medication at time of delivery.
The items are shown in the same order as in Table 3 (error bars are omitted for better visibility).
Similar profiles were observed for prepartum and postpartum QoL. Average satisfaction scores ranged for all three medication groups between 5 and 6, indicating satisfaction in the domain; satisfaction with financial status and prospect of staying in the same living/housing situation showed lower mean scores compared to the other domains.
The QoL items are shown in the same order as in Table 3 (error bars are omitted for better visibility).
Discussion and conclusion
The present study evaluated outcome parameters of opioiddependent pregnant women undergoing pharmacological maintenance therapy in a multi-disciplinary outpatient setting in Vienna, Austria. Since all adult pregnant opioid-dependent women with single-fetus pregnancies who completed treatment were included in the analysis, the findings depict those of the "field population" in this region and thus have high external validity. A myriad of parameters were assessed in order to gain a comprehensive picture of this especially vulnerable population.
The analysis revealed that the women are young mothers, with low educational level, as well as a higher rate of adverse pregnancy outcomes (e.g., stillbirth rate, 0.84 % versus 0.37 % (in 2009)-0.44 % (in 1995) in the general population) and a lower rate of multiple births (0.48 % versus 1.72 % (in 2009)) compared to the general population of Austria (Statistik Austria 2011a, b) . However, the smoking and hepatitis C rate, as well as the prescription rate of psychotropic medications in the sample were high and comparable to those of other opioid-dependent pregnant populations (Kashiwagi et al. 2005; Vucinovic et al 2008; McCarthy et al. 2005; Jones et al. 2010; Seligman et al. 2010; Mayet et al. 2008) .
The average daily opioid dose of the patients in this study was in between the dose ranges indicated by other studies, reporting higher (e.g., Seligman et al. 2008 The rates of concomitant consumption of other drugs of abuse during the last trimester of pregnancy, assessed by supervised urine toxicologies (benzodiazepines, cocaine, and opioids), breathalyzer test (alcohol), and self-report (nicotine) are in the range of those found in other studies of pregnant women as well; e.g., Bakstad et al. (2009) reported lower rates of concomitant benzodiazepine consumption, i.e., 23.0 % of methadone-maintained patients and 8.3 % of buprenorphinemaintained patients during the last trimester of pregnancy compared to 41.5 and 17.2 % in this sample, respectively. Concurrent opioid consumption in her sample was lower as well (7.7 and 0.0 % versus 47.7 and 30.4 % in methadone-and buprenorphine-maintained women, respectively, in the present study). Simmat-Durand et al. (2009) reported a higher rate The methadone and the SROM group showed comparably high rates of concomitant benzodiazepine consumption in the third trimester of pregnancy (41.5 and 40.5 %, respectively), whereas the buprenorphine-maintained women had a significantly lower rate (17.2 %). Additionally, the SROM and the methadone-medicated groups had more missing urine samples compared to the buprenorphine group -these data could reflect more relapses, suggesting greater addiction severity (and subsequent choice of medication). In general, buprenorphine has been preferentially prescribed to more stable patients and methadone or SROM to more severely addicted persons who are less likely to respond well to buprenorphine and thus more likely discontinue treatment (Welle-Strand et al. 2013; Jones et al. 2010; Schindler et al. 2002) . Other authors, e.g., Bakstad et al. (2009) also reported higher rates of concomitant benzodiazepine consumption in methadone-medicated compared to buprenorphine-medicated pregnant women (23.0 versus 8.3 %).
Similar results could be shown in regard to concomitant consumption of opioids in the third trimester, which was significantly more frequent in the methadone group, compared to the buprenorphine group (47.7 versus 30.4 % of the patients had positive samples). This finding seems as well inline with that of Bakstad et al. (2009) whose methadonemaintained pregnant patients also showed a higher rate of concomitant opiate consumption (7.7 %) compared to buprenorphine-maintained pregnant women (0.0 %), although her rates were considerably lower than those in the present study. However, the result is not consistent with those reported by Jones et al. (2005) and Winklbaur et al. (2009) , who found no differences between the two medication groups regarding concomitant opioid consumption rates. Fischer et al. (2006) reported an even higher rate of opioid positive urine samples in a buprenorphine-medicated group (35.3 %) compared to a methadone-treated group (4.4 %) in a small pilot study (N=14 study completers, whereof 6 were maintained on methadone and 8 on buprenorphine). Our findings on inter-medication group QoL comparisons are not directly comparable to those reported by other studies because no other study comparing prepartum and postpartum overall QoL in opioid-dependent women is available in the current literature. However, previous studies comparing opioid-dependent patients in maintenance therapy found inconsistent results. Giacomuzzi et al. (2001 Giacomuzzi et al. ( , 2006 stated that opioid-dependent patients receiving SROM had lower QoL compared to buprenorphine-or methadonemaintained patients, whereas in another study Giacomuzzi et al. (2003) , they did not find significant differences between methadone-and buprenorphinemedicated opiate-dependent patients; Winklbaur et al. (2008) also found no significant differences between patients maintained on SROM and patients maintained on methadone. Our results suggest that there is no medication-related difference in QoL, but that QoL improves significantly soon after giving birth to a child. Thus, it is possible that for the patient's satisfaction the opioid maintenance medication is not crucial. De Maeyer et al. (2011) , who investigated QoL in 159 male and female opiate-dependent individuals in a methadone program in Belgium, found that the patient's QoL was mainly determined by their psychological well-being and a number of psycho-social variables, rather than physiological or drug-related variables.
Generally, the patients in this study reported a (very) good quality of life, with the majority of scores being around 5 or higher (maximum score per item=7), indicating satisfaction within the domain. The self-reported QoL found in our sample seems to be quite high as it corresponds to the highest QoL profile that De Maeyer et al. (2013) reported in their study on (non-pregnant) opiate-dependent individuals, using the same assessment instrument. The highest satisfaction scores in our study (at both time points) were those referring to the relationship with children, followed by (intimate) relationship satisfaction. The only areas of life with lower satisfaction scores were finances and the prospect of staying in the same living/housing situation with scores indicating poor to fair satisfaction only. These poor satisfaction scores could reflect the frequently rather low socio-economic status of this patient group, especially when considering that the housing situation is linked to the financial situation of an individual. At this point, we would like to mention that all women received (according to the laws in Austria) at least social assistance in form of a minimum income and maternity/child care allowance, respectively; this minimum income would not allow them to maintain a high standard of living but cover their basic everyday costs.
Quality of life significantly improved between prepartum and postpartum assessment in most of the measured domains by an average of 0.5 points in our study; satisfaction with leisure activities, personal safety, relationship with partner, the way of getting along with others, and the frequency of physician appointments did not change significantly between the two time points. These findings are comparable to those of Fischer et al. (2000) , who investigated postpartum quality of life with the same instrument in a sample of 43 opioiddependent patients; she also found the lowest satisfaction scores in the finances domain and the highest scores regarding satisfaction with relationships with children and with partners. Best et al. (2013) , who analyzed QoL in 10,470 drug users in England, found that individuals engaging in "meaningful activities" that generate opportunities for developing personal "recovery capital" factors such as selfesteem and self-efficacy or providing opportunities to extend social networks, showed significantly higher QoL than patients without meaningful activities. Giving birth to a child and thus motherhood and associated activities, could of course be considered "meaningful activities." Moreover, it is well known that the present affective state of an individual highly influences self-assessments of satisfaction (Schwarz and Clore 1983) . Hence, it is very likely that the happiness of having a baby distorted our results in a positive direction. However, the treatment approach we were applying also could have contributed in a positive way to the patients' satisfaction. Slade et al. (2004) , who investigated QoL in mentally ill patients in Italy, found a robust (inverse) relationship between the number of unmet needs and QoL. Considering this argument, we could infer that a multi-disciplinary approach that tailors interventions to our patients' needs was quite effective. This would be in-line with findings from other studies on substance-dependent pregnant women; continuous care for the women seems to be beneficial. Daley et al. (2005) investigated quality of life in 439 pregnant substance-dependent women in the USA, who underwent different treatment modalities (inpatient/outpatient/detoxification) and found significant improvements in QoL after 6 months of treatment, with higher improvements in patients with outpatient or inpatient treatment compared to detoxification. Passey et al. (2007) investigated QoL in 63 substance-dependent women (whereof 27 were in methadone maintenance treatment) living in rural areas of Australia, receiving treatment by a case management approach, and showed that psychological quality of life improved significantly after 6 months of treatment. Given these findings and our results, it could be inferred that women's quality of life improves within a case management treatment approach, particularly after giving birth to a child.
Although our study yielded a great deal of interesting information, we would like to stress that there are major limitations that should be considered when interpreting the findings and drawing conclusions from the results of our study. In general, the ability to compare our results with other studies using different experimental designs is limited, since randomized allocation to a medication group yields different results and cannot take into account the patient's clinical condition and personal preferences. Another potential problem with the current study is that time effects due to the long period of time evaluated cannot be ruled out, in addition to other characteristics inherent to the analysis, e.g., inclusion of self-reported data (e.g., nicotine consumption), and a lot of missing data.
However, we believe that our study provides valuable insight into treatment aspects for this patient group that has various needs that should be addressed in order to improve treatment outcome. For example, our analysis shows for the first time results from a larger group of patients maintained on SROM throughout pregnancy, which seemed to be safe and effective as well. At least in regard to QoL where no significant medication inter-group differences could be found, SROM does not seem to be inferior. Of course more (controlled) studies would be needed to draw clear conclusions on SROM administration during pregnancy. Moreover, our observed patients reported improved quality of life postpartum, which suggests that the application of a multidisciplinary treatment approach was beneficial throughout pregnancy, independently of the opioid medication prescribed. Finally, we hope that our findings inspire future research, particularly in regard to aspects that have not yet received adequate attention in the scientific community, such as the overall QoL of the mothers throughout pregnancy and after delivery. Specifically, it would be interesting to study maternal overall QoL at a later point and to examine whether the positive impact of giving birth changes over time, as well as possible associations with child care matters.
